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CLAIMS. 

^^^^^22^1^^ composite material comprisingykn inorganic filler material and a fibrous 
polymeric material characterised in that the/Tibrous material comprises oriented polymeric 
fibres and has areas of adjacent orientjed fibres fiased together to form a network or 
5 continuous matrix while retaining fibrcms structure in the composite. 

2. A composite material as clpmed in claim 1 wherein the fiised fibres are in chopped 
form. 

3. A composite material as claimed in claim 1 or claim 2 being of a substantially 
void fi-ee form. 




A composite matenal^ claimed in an}^ one of claimo 1 to 3 wherein the inorganic 



filler is a particulate fiit^. 



A composite material, as clamed in any one of clamis 1 to 4- wherein the filler is 
selected from tali, mica, grajifeite, 
phosphates. 



lica, grajifcite, metal oxides, metal hydroxides, carbonates and 



15 6. A composite matenal as claimed in aa y one o f claims 1 to 5 wherein the inorganic 
filler is a biocompatible material. 



7. A composite material as claimed in claim 6 wherein the biocompatible material is 
an apatite. 



8. A composite material as claimed in claim 7 wherein the apatite is hydroxyapatite. 

20 9. A composite material^as-^a^ji^egjji aay on e of claims 1 t o 8 w herein the material 
is of extruded for 
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10 A composite material ad<::jQlhkned in claim 9 wherein the material is in 
hydrostatically extruded foprr [ / ^ 

11. A composite material as claimed in any^o^ o^ctaims 1 to 10 - having flexural 
modulus between 7 and 30 GPa. 

5 12. A composite material as claimed in claim 11 having flexural modulus greater 
than 10 GPa. 

13. A composite material as claimed in claim 1 1 having a flexural modulus greater 
than 12 GPa. 

14. A composite material as claimed in claim 11 having a flexural modulus greater 
10 than 15 GPa. 

15. A composite material as claimed in any ono of claims 1 to 14 having a flexural 
strength between 50 and 150 MPa. 

16. A composite material as claimed in claun 15 having a flexural strength greater 
than 60 MPa. 

15 17. A composite material as claimed in claim 15 having a flexxiral strength greater 
than 80 MPa. 

18. A composite material as claimed in claim 15 having a flexural strength greater 
than 100 MPa. 

19. A composite material as claimed in a ny one of claims 1 to 18 having a flexural 
20 ductility between 0.5 and 10 %. 
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20. A composite material as claimed in claim 19 having a flexural ductility 
between 0.5 and 7%. 

V 

21. A composite material as claimed in claim 20 having a flexural ductility 
between 0.5 and 4%. 

22. A composite matenal as claimed in any one of the prccedmg claims wherein the 
fibrous polymeric material is a polyolefin. 




23. A composite material as claimed in claim 22 wherein the polyolefin is polyethylene. 



24. A composite material as claimed in claim 22 wherein the polyethylene is of high 
modulus. 

A composite material as claimed in^^m ^ne of claims 1 to^2^ characterised in that 
it includes a recrystallized melt phas^^f the polymeric material which has a melting point 
less than that of the oriented fibre and which binds the fibre material together. 

26. A method for producing a composite material comprising combining oriented 
polymeric fibres wifc an inorganic filler material and compressing the combined material 
using hot compactior 
characterised in that it includes 

(i) combining thd polymeric material with the filler material and maintaining them at 
a contact pressure at ^hich at least some of the fibres are in intimate contact with each 
other, 

(ii) heating the corAbined material at an elevated temperature sufficient to melt only a 
proportion of the polyrneric fibre and 

(iii) compressing themeated combined material at a compaction pressure. 

27. A method as clairped in claim 26 characterised in that the combining is carried out 
by mixing the materials. 
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28. A method as c/aimed in claim 26 wherein the contact pressure and compaction 
pressure are the same/and this allows preferential surface melting of the fibres. 

29. A method as claimed in claim 26 characterised in that the compaction pressure is 



higher than the contac 



pressure. 



30. A method as dlaimed in claim 26 characterised in that the contact pressure is 
between 0.5 and 4 Mps 



Lc of the prcccdir 



31. A method as claimed in any ^c of the preceding mothod e tatms- characterised in 
that the proportion of thjp fibre that melts includes the surface and is from 5 to 95% by 
weight of the fibre. 



32. A method as claimed in claim 31 characterised in that the proportion of the fibre 
is from 5 to 50% by weigllt of the fibre. 

33. A method as claimed in claim 26 characterised in that the compressed mixture is 
cooled such that on cooling me melted part of the fibrous polymeric material forms a three 
dimensional matrix bindingjthe fibrous material and filler material together. 

34. A method as claimed In a ay one of claims 26 to 33 characterised in that the mixture 
is maintained at a temperature kt least that which an extrapolation of the leading edge of the 
endotherm of the fibrous material measured by differential scanning calorimetry intersects 
the temperature axis. 



35. A method as claimed inlclaim 26 characterised in that the temperature at which the 
mixture is maintained is less than the peak temperature of melting of the polymer fibres as 
measured bv differential scannine calorimetry. , 

» - of claims 26 t o 3 - 5 characterised in that the mixture 
is maintained at 0.5 to 4 MPa dbring (i) and (ii) prior to compressing at a compaction 
pressure. 
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37. 



A method as claimed in claim 36 characterised in that the mixture is maintained at 



between 0.5 and 2 MPa prior to compressing at £ 



compaction pressure. 



38. A method as claimed in aa y one of claiu 



\ 26 lu "37 characterised in that the fibres 



are in the form of continuous fibres that have been chopped into smaller lengths. 



39. A method as claimed in a ny ono 



»ne or qlalms^ 



temperature at which the mixture is maintainec 
point of the polymeric material. 



40. 



A method as claimed in claim 39 char; 



6 - to - 38 characterised in that the 



is between 1 and 1 0°C below the melting 



cterised in that the temperature is between 



1 and 5°C below the melting point of the poly neric material. 

^w one of ^ laima 



41. A method as claimed in any 



26 to '10 characterised in that the 



compacted material is subjected to extrusion. 



42, A method as claimed in claim 41 characterised in that the extrusion step is carried 
out by hydrostatic extrusion. 




43. A method as claimed in claim 41 of-f^^ characterised in that the product from step 
(iii) or the extrusion step is powderised thei . reprocessed as in steps (i) to (iii). 

44. A method as claimed in claim 43 clpiaracterised in that the reprocessed material is 
then subjected to extrusion. 

45. A method as claimed in claim 44 cfiaracterised in that the extrusion is hydrostatic 
extrusion. 

46. A method as claimed in claim 42 o J - clciii i i 45 wherein the hydrostatic extrusion step 
is performed by (iv) placing a billet of the material in contact with a die orifice while being 
surrounded by a fluid medium, (v) heating then fluid and the billet to a temperature below 
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• 



the mehing point of the polymeric component of the material and (vi) applying pressure 
to the fluid such as to cause the billet to be extrudec through the die. 



47. A method as claimed in claim 46 characterised in that the die is a convergent die. 



48. A method as claimed in claim 46 or 47 wherein the extrusion ratio of the extruded 
product is 3: 1 or more. 

(lW: m^k ... 

49. A method as claimed in any one of claims ^ 1 - to A% wherein the extrusion ratio is 



7:1 or more. 



50. A method as claimed in any one 
at least 11:1, 



^ ne of - claiJtnG <1 - t - 



te-49-wherein the extrusion ratio is 



51. A method as claimed in claim 42 ^f-4p- characterised in that the fluid is an oil. 

52. A method as claimed in any one - qft claims 26 to - 51 - characterised in that the 
compaction pressure used in step (iii) is frofn 5 to lOOOMPa. 

53 . A method as claimed in claim 52 chpracterised in that the compaction pressure used 
in step (iii) is from 20 to 500 Mpa. 



54. A method as claimed in claim 53/characterised in that the compaction pressure is 
from 40 to 80MPa. 



55. A composite or method as claimid in 
is a homo or co-polymer of a polyolefm. 



3n)f one - 



o f claims 1 to 54 wherein the polymer 



56, A composite or method as claimed in claim 55 wherein the polymer has a weight 
average molecular weight of 50,000 to 3,000,000. 



-25- 



F.\137V387\WOO I SPEC\270 1 98AM DOC 



m 



57. A composite or method as claimed in claim 56 wherein the polymer has a weight 
average molecular weight of 100,000 to 3jOOO,000. 

58. A composite or method as claimed in claim 57 wherein the polymer has a weight 
average molecular weight of 500,000 to 8,000,000. 

59. A composite or method as clairped in SftySwrofij&iliis 55 Lu 59 characterised i 
that the fibre is gel or melt spun fibre 



in 



60. A structur^ateriaUomprisiiig a composite as claimed in or provided by a method 
as claimed in an5^ on e precetliitg L,laimj. 

61. A prosthesis comprising a material as claimed in claim 6 1 . 
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